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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a light emitting element having 
improved electron injection property like previous one of using alkali 
metal or alkali earth metal, without exerting any effect on the 
characteristics of TFT. 

SOLUTION: As a donor level at a Lowest Unoccupied Molecular Orbital (LUMO) 
level can be formed between a negative electrode and an organic compound 
layer, by doping an organic compound functioning as an electron donor 
(hereinafter referred to as donor molecule) into the organic compound layer 
adjacent to the negative electrode, injection of electron from the negative 
electrode and transmission of injected electron can be efficiently carried 
out. As the problem of an excessive energy loss accompanied by the movement 
of electrons or the deterioration of the organic compound layer are not 
generated, the electron injection property is improved and the drive 
voltage is reduced regardless of the work function of the negative 
electrode material. 
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- (l-i-7?-)U) -N-7X-JI/-T5 7] -h'7i 
— ;p (KT, ff-NPDtit) S4 0nm©lfTl 

[0 0 7 8] 5fcte5Sy£H2 3 3«S$tl5. *§feM6© 
S?tEB 2 3 3 fc*5V^T, iETLtm^H^ 
U 3S3te££i;*. OT2 3 3H E?L«iStt 

03j>7.h«8tLt4, 4' -Vilfr/VJ— )V-\±7x. 
-)V (&T, CBPtit) ^fflli, 3fiJtttO#«Mt& 
«JT<fe5h'JX (2 -7iZJl,fU 5?» -f'J^A 

(HT, Ir (ppy) t^IftSC 30 

ttCfcO 3 0 nmCD«|p-T!^m-r-5 n 

[0079] zfw*>{fm2 3 4&mm-r 
^S2 3 3 iz&AzntzjER.wn.^w&B&momir 

Tfem\zmMVXV£.5Z.t\z£QHm'£:\zm-5-l'teL^ 

I1TIWD7 + >?12 3 4tLTAV + a7"D-f> 
(«T, BCPtit) SlOnmWllTltSCJ: 

[0 0 8 0] *LT. «f«SI2 3 5*>»dESftS. 40 

£t*5, m^mmm2 3 5 a, i^sttt^ft5«^« 

tt&ft 2 3 5 <h UT A 1 q, £ 4 0 n mOBtJPTl&IISc 
[0 0 8 1] *^<*3lttO*f»t F^-tt^ 

12 i 3a*^fc-rs. «c*. « : fea««2 3 6it * 

ifiit (Dl) ~ (D7) ft* $HHt i 

fe— »IC*trK^- -tt^fiffl^TftiESn*. #*JfS 50 
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<nmnx\-$., m^fcmmm.2 3 6tLt, 

T&&3, 3' ,5,5'-Tetramethylbenzidine (£TF. TMB 
[0 0 8 2] ^K\zmmtt£.^W.2(DmM2 1 AiflW^ 

nz>. *5Sbjic:*5^x, ^2©ii (ftn) 2 1 4«^ 

T?a*tt*wrstf»T»riG*n*. sfc. 1201s 
(i**) 2i4ii, -s-^^^r^fb^feB 2 1 3 cftAt 

SI***. -5. ^^T, **JS<DJ^ffiT«, 7^5=9i 
(A 1 ) S2 0nmOlfT«l, g2©ll (& 

ffi) 2 1 4*wi&-rz>o 

[0 0 8 3] &43, **«eDJg»TH:. ftffil-*5tt^M 
3l3s£4 0 %Jy L ±^-T^fcS&tC 10-30 nmSSO 

[0 0 8 4] **teW^fi©^*j££#-f-5 
fBft£«fc:43V»T. #«ft*ltllB(:»»f3Rft^*ifi 

3 SfflHtRltS. 
[0 0 8 5] 0 2 (B) t|^<$t»lCD«ffi (lift®) 3 
0 ltt, i^7tttcD^g-ft;^#lMt'J;0^fijc$tlS o 
U f lOfl (»S) 3 0 l±K:jgj£3tl*#flWfc£- 
$383 0 213, 12 (B) ittft&D. jE7L*&M 3 0 
3, §g7 l £B3 0 4, SfiSIS 0 5. *J:Of*-?H3l 
B 3 0 5 ©— ffilCJBJBKSnfc^ eSMME 3 0 6 (DffiB 
«iS*»e.&S. £dTte!E?Li|iu£B3 0 3, *«t 

UMB 3 0 4 te*»^*fl:*tt*jav»;fc»fcfcc>HT 

[0 0 8 6] HLS1I3 0 3I1 PEDOT (poly 
(3, 4 - ethylene dioxythiophene)) t#U7f 1/>7;1' 
*>SE (KT, PSStSt) t*HJffl^TMt5 
ffil, #ijynU> (^-p, PANItSf) t-> 3 ^y 
97M>S (JBtT, CSAtit) taW^Fffl^TJg 

<& 5 c t e. 3K & m m t l x res t fc s * e > n 

3 0 3tLTPEDOTR[)!PSSi>64 
3 0 nmff)ttlT^fi£t5„ 
[0 0 8 7] £7c, ^13 0 41:11 #U/^7i^ 

[0 0 8 8] #UA^:7:c- l/>i©^tL 

t a, ^- v y -s&(n ! sm.i£% ^n5#y/t77iri/> 

fc*— t/Xpoly (p-phenylene vinylene)) (jy.T, PPV 
t*T) . 4?'J (2- (2' -x-?;i'-^y + -» - 
5-^h^x-l. 4 -7i- U->tf- U-» (poly [2- 
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(2'-elhylhexoxy)-5-methoxy-l,4-phenylene vinylen [0 0 9 5] 2 Zlzm^ffiSkB 3 0 5 S^fitf 

e]) (BIT, MEH-PPViSt) . »e©58##» lt©«^t tt*^Ffc©#**KJ: D»*Sn* 

en*#u (2- (s;7*3*'>7irji') -1,4- m^eaiM^s 0 6*i&f&-rz>zt\z&r)mmm& : £^ 

7x^l/>t'^l/» (poly[2-(dialkoxyphenyl)-l,4-p f^WH-fb^B 3 0 2)&i^J*T-5. ft*, ^^fci 

henylene vinyl ene]) (BIT. ROPh-PPVii 2 (B) £ MCifeS^ 3 0 6 t bTTMB t A 

[0 0 8 9] #U/'!77iZl'>^OWtim S 5. 

65B3t*»»6n*#U (2, 5-^TJW3*->-l, 4 [0 0 9 6] lll:f2©fl (II) 3 0 7 

-7iZV» (poly(2,5-dialkoxy-l,4-phenylene)) *U H^t^ 3&*7eJ£T-I>. ft*. ^uTMSH5I2 

O^T. RO-P PPi^ST) . 4?'J (2, 5 -v 5 ^* 10 ©IS (&«) 3 0 7H El 2 (B) TRWL&i^i 

y=£->-l, 4-7xzilx» (poly(2,5-dihexoxy-l,4 Mtl;2 0 nmOA 1 ©SICiOM^tll). 

-pheHylene))#SfflV»5Ht*«-C**. [0 0 9 7] [*JB©*« 3 ] *SE«SO»ieT?a, 

[0 0 9 0] ifc, ^gft7i>^©*f»ttTtt, 0?J^ai2T-^L-fii^Sg£tt^3¥;*' : ?©^ : ?^A^ 

oly(3-alkylthiophene)) («T. PATtSt) . #U (A) S5i3Egt01*S©liIiiT$ t) , 0 4 

(3-/\=^^jl/^7x» (poly(3-hexylthiophene)) (B) 14; 5B3fc^©*^»Sfc^T*L&fc©Tr* 

(ETF. PHTtSt) > #U (3 -~yf7U^.^)\rf- €>_ *-ffcl&fcf4. ttSSfWWST F T tfftSCiiStl 

t7x» (poly(3-cyclohexylthiophene)) (EAT. P fc-*Oill:Ml. W^fc£#5Jl£^T^J&£tlfc 

CHTiSt) . 4? 'J (3 -->^n^->;t--4-^^ tt*<0«ffi**a«tt©«»A»e»:*»aiT**«^C* 

(poly(3-cyclohexyl-4-methylthiophen 20 tt^i^aiWMcO^Wifit^^sTiawr-S. 
e)) (£TF. PCHMTtit) . *U (3, 4-S?v' [0 0 9 8] ft*. ^JffiCD^JC^^^^TtSgfe* 

5^D'\^v';V5 i ^-7x» (po!y(3,4-dicyclohexylthio IffiCDff^SI 2 £|^«lC«St$iJ«fflT F T 4 2 2RtfX-f y 

phene)) (KT, PDCHTiSt) . #'J [3- (4 f >^1TFT4 2 l*lfi4 0 litf LTV^ 

-t?f^7irjW -W7i>] (poly[3-(4octylp *iI©»i©i^l:«lMflfflTFT4 2 2ttnf 

henyD-thiophene]) (ETF\ POPTi^t) . #D t^HTFTT?»«Sn5C««aSH->. 
[ 3 _ (4-^i7^-jpy = c.=.)V) - 2, 2t'ft7i [ 0 0 9 9 ] Mtifcffl'fflm T F T 4 2 2 RO^-f y f>tf 

>] (poly[3-(4-octylphenyl)-2,2-bitbiophene]) (« fflT F T 4 2 1 £ttoTJgJ«SnZfcBIWfe«W4 0 8 ± 

T. PTOPTtit) i$BU?.:«ftS. CB, lW#fflTFT4 2 2©V-Xl«4 0 3tl 

[0 0 9 1] #U7Ml'>*®WfitlT ftttfc»«lE*n&E*4 0 7 . *«fctfF U"f >««4 0 

■ a, #fe^3t^#6ns#u (9, 9--^t;[/^;i^7;u 30 4 tm^Wfcaasnfcm 1 oii4 1 1 a*f£W-<&*iT 

^-t/» (poly(9, 9-dialkylfluorene) (OT. PDAF ft*. #*J£or>?^l;:*l,>-04, MllCD«ffi4 1 

t^T) . #u o, 9 -> ? ^-i7^;v7^7i-u» (poi musiftSi^Wi^nTM. -^cx. »i© 

y(9,9-dioctylfIuorene) (EAT. PDOFtit) *@ (&«) 4 1 114. £«fcUT*«-r5tt*H»C» 
fflV^Ct^T^^o ft*. JjllCDfig (Gig) 4 1 1 

[0 0 9 2] ft*. ^n6©«iPft4. ***«|EC1»»* £^J&-f£fcmtbXW:. «3ti4S#U 

■CfflVi**«««|E£LTtt. b-MOO, ^>-tf>, [0 100] £fc, il^lS (fi^) 4 11iCtI 

n^>-fe*>, s?*n imnrtuw*, 5^h7 {fc£Wl4 1 3#J£i££*i, ^to±i:. KStft^.^2 

U>, =^>U>. ^DD/?X ->^D^\^-t3->, N CD*g4 1 4 SrJ^PKt"^ CtCJ: Dif$f 4 1 5 £§s 
MP (N-^-2-KnUH» . 40 riE**5^t*«T!**. ft*. ***©»«T?t±. H2 

*->F, -><?o^^y>. THF (7b- ©m@ (MS) 4 1 Aifi%w&^m^%£o\~wm- 

7tHP77» ^X$>«>. 5 &ff;jf*& ^2CDSg (|t§g) 4 14(4. 

[0 0 9 3] ft*. **«0»»-Ctt. 13tl3 0 4t ft (W^ft) *aii-r*a?BJ»«RT»fifesns. 

L,TPPV*h;i/X>l-jg«?$*T^»bfca#?KS:X [0 10 1] **JfiOJB«fcftV^Ta. 12©lt (» 

T. 8 0 nmCRSCMtS. 4 1 3 K*»t**y U 7©S*t«-C«k04D&3toi«, » 
[0 0 9 4] ?§ftJ13 0 4±(cm^»MB3 0 5 2 (OttS (ME) 4 1 4«*&fflJt3ft*±Httilt«i6 

£»)Jt5. ft*. £CT«^Tfii£B3 0 5 4fE£t tttS. ft*. **S£<75®SlfC*lAXl4. % 1 ©«g 
5#fltUTtt»fSHt^*-e*4A] q,*JB^T*§ (»«) 4 1 1 ^MttOlfflTffiEt 5 d b 

S&tcJ; 9 4 0 nmCOBUPX^fiTrs.. 50 
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[0 10 2] ^fC. 0 4 (A) -CKWUfcSSJtSao* 
^*^t*tt-5*^«it^^^T0 4 (B) SfflHTB 

[0103] II 09«« (^ffi) 4 1 1 14, 3S7ttt©# 

4 1111 0 4 (A) -e^bfcJ;5^*sg 

fJ^IfflTFT4 2 2 tl^,fii)C8iStlfcllT*l3, 
**iicD®^iir*5UT« 1 1 0 nmODflrfSStifc 
A 1 tc£9J£fiSc£*l3<, ft*, ilCLTfWriaitfcttil*^ 

[0 10 4] fit, I1©«I (l&ffi) 4 1 l±icW 

8ft^!ii4 i 3*sM$n5*«, ajibcs^eis^ 

4 3 lf^nS. ft*, lfeil*4 3 111 ^ig 
3£ (Dl) ~ (D7) -C5S$tl«.^ : ?#^*iJ>&< tfe 

432 sjerisraw^nsseottw***^* utc 

iDMSns. *SljSteO®^-Cl4, «FG3S«*4 3 
1 tLTTMBtA 1 q,t*5 nmOlfft^ift 

[o i o 5] &\z. m^^m^^^mm^m-r^ 

S^ttitB 4 3 2&m&£tlZ>. M : ?-WMM4 3 2 it. 

Z>. %$m<Dl&mrC\t. l^flI4 3 2tlTAl q 
,540 nm«RfT-lfffil:J:0^lit2>. 

[0 10 6] -7ny*>ifm4 3 3S»*t4. 

^07*>^i4 3 3ll 3E?LE±)ii*>l*tftl, 
14 3 4C£A£n;tE?L^m^iiam/I4 3 20 0ft 

w-xfgiwus (»» 4 1 1 tzmmi<xvi£-? terns 
\zmu-s c w# u ft > mwntzmffifimft % <© * m <it #> 

CDSTc&S, ^mM^lBmxif^ay^r>ifm4 3 3 t. 
LTBCPSl 0 nmWllSTifSCiOMtS. 

[0 10 7] tl33tl4 3 4#f*Sn5. **5£© 
JglTett, «7tS4 3 4Cl*^X, jETLill^l?^ 
U §S3£££L*-£>. ft*. M14 3 4H lEfLitiUtt 

t^SIr (ppy),tMSn-tCi030n 

[0 10 8] ^K:iEa*ft3lttfc«nte*t»K:«t0jEJLtt 
114 3 5A«$n§. ^iTtta-NPD?:4 0n 

[0 10 9] ftSfcfcjHL&AJi 4 3 6 ^fiTT* £ 

j;Dai«jisw-r ; 5^^#i)i4 i 3tf$tfcTz>* 

fete. IEJL&AB 4 3 6H ©IE?W>aAtt* 
lFlJtS*S«*E*WT5. *^E«©»»K:*l>Ttt; IE 
4 3 6 t LT, Cu-PcS30nm©IiT 

[0 110] '&\zm , &£t£Z>W,2(DmM4 1 4^f«S 
*5SWC*JV»T, ^2 com® (MS) 4 14(1* 

i^i§4 i 3-e±i;fc3t*ajas**«S"^**«> 
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(l»S) 4 1411 IEJLfc#«{fr&*JJi 4 1 3i;SAt 

ft*. **J6©»*1fJ±. 12W1I (»«) 
4 14Sif£t5»4ibT, ITOR^'lft'f^U 
Atz2~2 0 [%]©SHfcMS& (ZnO) LfcgBJ 
itR*X/t-^U >ifmz&9 1 0 0 nm©Hi:^ 
ILTfflt^. ft*, tt*HSc©;fcS^8f3tt©J*«K 

x-&nn (i zo, iM>yfAi 

10 ^{tMIBt^^ft^W^) £/B <^XfS 2 CD'gffi (ft 
g) 4 1 4 SEMEf* C fc fcT^So 

[oiii] sec, **si©«©*^jSs#T-5 

b-&#» t s ffl v >x ^ u tzms © m^wsit \z-d </ i 

[0112] 04 (b> Lmmzm i comm mm) 5 
oin myt&<DMmm\z£. 0 mf&znz. ua»u m 
i©«g (i^s) 5 0 1 ±\zwj&% n2>&WMt&ysm 5 

0 211 0 4 (B) tlWiD, Sf£II«5 0 3> 
20 t^ill 5 0 4, SHfcB 5 0 5. * =t tflETLHiiM. ft 5 
0 6 £<D«Jli|i!3fc&> ft*. Z\Z\T-\tm%m 5 0 
5, *£OuEdFl«5mii5 0 6 CKiHPSWfc'&ttSE^fc: 

[0113] mi ©Hg (££) 5 o i 

5 0 3*Sf^tl5. 04 (B) CiS^Ttft 

m\sfcv>}immzwT-&MW8.5 o 3 1 ittmb^a 
[0114] m^e^««5 0 zcoiz-izm^mm 

30 15 0 4SMtS. ft i5, CUT!**? fftiliJl 5 0 4 
^^^-rsW^tbTfS^^fb^T^SA 1 q,£ 
ffllriT^#St:<fc0 4 0 nm©mjPTigfi£T 
[0 115] fg^JI 5 0 5tLTPPV& hJUx 

I*IT, 8 0 nmCDilJPt'SJfiS-rs. 
[0116] 3fcK:lE?L»i£Ji 5 0 6 SJBefcT 3 CI t C J: 
0«Ji«ifi*«rr5*fflMb^*li 5 0 ft 
*, ^SSWJf^XH PEDOTtPSSt$*l:g 

40 TfifcRT*. ft*, *3feffi©JB«TttIESJ&2&Ji 5 0 6 
$30 nm©IPTil$t5. 
[0 117] ift32 0£I (»S) 5 0 7 

n, ^jST^^-r^.. ft*. zLz.nw-^n^2 
omm (»» 507(1 04 (b) T-mLtcmstm 
mizmit-i >vzi* ■ xx ( i to m^wt<M >~jo 

At2~2O[%]0tfkli& (ZnO) ZM'&Vfz&W 

[0118] mm<D^m4i *mmv>mmxit, mm 
(D^m2 ±rz.it^m^mm3X'^vtc%yemmt\t^ 
so mT-^m^mmtmu^iy^iz^^Tme &m^T®.w 
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TSD. 16 (B> tt, ^f*f©*f«®l:^^T5: 

[0 119] &*5, **J|ro®^tC43^«»^Se ! fe* 
«0»*2RO*»0»I3 tHttCt*«*fflTFT 
6 2 2S^7f>^fflTFT6 2 l£*f£6 Oil 

FT 6 2 2Hpft*;HTFTT'f^n5©* i I* 10 
bV>. 

[0 12 0] HflilfWWfflTFT6 2 2Jktf^?f>^ 
STFT6 2 1 SI^TMSnfcif«l6 0 8± 
*2St$0»fflTFT6 2 2CDV-XM^6 0 3 fc« 

a^ics^^nfcie^ 6 0 7. h k >fK*£ 6 o 

4 tm«65fc^Stlte* 1 C0HS6 1 1 jfiKKW-etlT 
it*, **«©»*K:4JViTtt. f l©tI6 1 
1 ttHii&5±5tM^tlT^5. mi © 

is (»«) 6ii(t mmt^xmiz-tZ'ttmMWtv 

SlOtI (»S) 6 11 20 
[0 12 1] 0 ltLTH. j&ft&Sr'Tt 

[0122] s fc, m i corns (us) 611 ±.\zmm 
it^mm 6 i 3«sn, *<o±fc. iit&5i2 

©m® 6 14 ^fiTS" & d ttCcfc 0 6 15 £t£ 

com (»«) 6 i 1 s*T*.t -5 fc»j*-r so 

5W»5^t*^. mi com® (fiWI) 6 1 1H 

*s, wi2<Dmm (.mm) 6mb. aotttotmicfco 

[0 12 3] 2fc^J£<Z>^K:*5<ATn fglCOttS (I® 

ffi) 6 i nzmmMmm^m^^^iz-A^mmit^m 

6 1 3 t*^5=!rt '] TOfiettJ; 0 t Cfc«* t . • » 
lcoSS (MS) 6 1 i«a>6ffla*SttST®Hil#*iift 

[0 12 4] 0 6 (A) TKWbfc5S^S«05S 40 

^Jfc^fc^ttS^flliSfc-p^TBie (B) £Ji^TI¥ 

ffl v » x m & l, it m ? m m \z ~z> \, » t m w r * . 

[0 12 5] MlCOnm (I^S) 6 1111 ifftttCOg 

mmw&iz&y&f&znz. *mM<D&m\zis^-c. m 
i ©«® (E§S) 6 i in 06 (a) -e^bfcj;^^ 

3TFT 6 2 2 tt*»Cft«SftfctS^* 



**ss©^ffi-en micoms (i^s> eii» 

bf, Sft-f>y">A-7X (I TO) ffi 
•^gHb-f >mt:2~2 o[x3©Btflsffiffl (ZnO) 50 



10 0 nmCOWiPTr^fife^tl^). 

[0 12 6] *LT, mi CDfliffi (BS) 6 1 l±Cf 
7LcoaAtt*rS]±^*^^BB<&#-r^»IE?LttA^6 3 1 

***cop^-en iE?LaAS6 3 1 1 

LI, C u - P c * 3 0 n m©i)?Tif feti 0 ^1 

[0 12 7] *fcjE?L«lSttfc«nfc#»K:J:OjETLI* 
SB6 3 2i?id53n5. HdHa-NPDS4 0n 

m(Dmm-FMmmz&vi$ l wr?z>. 

[0 12 8] mz%%M & 3 3j&*?EM££tl-5. **S£co 
Jg^Tn Bftg 6 3 3 K:43V>T\ EFL tifA^S^ 
U SS3fc&££*. I3tI6 3 3H JEJL1*2M£ 

"Cab -5 I r (ppy) ,fc«C«Ift4C«i:tl0 3 
0 nmCOKPTr^JKt" S„ 

[0 12 9] ££>n 7*n7 + >^'l6 3 4Sf^t 
/□?+>j'16 3 4H lEJLElhlitfeffKn. 

TBS iriijji L T b £ o icSSglBr tcK# b & Cr^M 

ITH^D->*>^I6 3 4£bTBCP£l 0 nmCO 

mm~?mmmz&t)mm-tz>. 

[0 13 0] ^LT, 1^1116 3 5iSf^n5. 
ill 6 3 5 fc LTA 1 (j^40 nmWlfTltS 

[0131] ££>\z. ^mm&<Dttmii f-t- 
%&MM-§rz>z.iz\zj:r)m : ? L fcmm.m6 3 6£Ufirr5 

6 1 3^Btt5. &*5, «^3IM«6 3 6n 

(Dl) ~ (D7) X^tl^^^^ttK tfe 

fg*£6 3 6 £ bTTMB tA 1 q 3 i£ 5 nmCOKJPT" 
[0 13 2] &K:|ft«i:&:*36 2©*ffi6 1 4jWBJ*3 

ns. $.mw\z&^T, m 2 corns mm) 61411 
m.^mmtsmm 6 1 3fcaA-rsssT-$»sfc*f± 

^PlgCCO/J^Vif^T^Stl-S^^S^o fCT, 
*HSgco^ffiT?li 1 1 0 nm©Ift:fE6$nfcA 1 
6^t^m2C0mS 6 14% : &I&TZ>. tzi$. C 

JlTCOBKIK^tt^ffiSffl^^. 

[0 13 3] $61*. ^SSCO^CO^Tffii&Sr^T^ 
[0134] 06 (B) fcPWMdMI 1 CO«S (fft«) 7 
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out &yt&<Dmwmmm\ziL<omj&isti2>. u*> 

U Ilfflll <»&) 7 0 l_kfc»l«£n*#»fbft' 

7 0 211 lETLWJilS 7 0 3. W^tM 7 0 4. 

»mg 705. &z.vm=T-&mm»7 0 6 t©«lM 

a^Sfr*. ££Xl;lE?UPiMJ17 0 3. fe^O^ 

3ftB 7 0 4 tSSiJ-^ *Yt***ffl^fc»^-Kl^V»TKW 

[0 13 5] gl©il (MS) 7 0 1 ±fcjETLt*i£JB 

7 0 3ASM^n5„ ^dXte. lETLImiilJi 7 0 3 t L 
TPEDOTtP S S££;fcK:^£i*Tf£gLfc§k* 

^JSOJBJBTfttlETLIft&JI 7 0 3 £ 3 0 nmWflypTH? 

[0 13 6] ^IC. jOlJilMH 7 0 3C9_kK:#£3fcJl7 0 
4^fl^^T^.o dd-ett»7tJl 7 0 4 tlTPA 

bmz£ 0ft*LT. 8 0 nm©8tJPfc:»fiE-r-5. 
[0137] 5Sftg 7 0 4 <D±.\Z^ffimm 7 0 

t4«8i: LTfi^HF-JMfc^flinr** A 1 Q, £Jf V>T 
«t 0 4 0 nmOlfTf^TS. 
[0 13 8] *l;tf£Ifit7 0 6&Wm&W!&2n 

06 (B) c*5ViTiffi0JLfe©tllitt 

^fiJitttt? 0 6 tLTTMBtA 1 q, t$5nm 

[0 13 9] 9tmzfS2<D9M (ft«) 7 0 7 ifiWmtS 

©li (ft®) 7 0 711 06 (B) X'^b7c©tl^^ 
IC1 10 nmWKPTffiicSnfcA 1 CiOM^ft 
-5. 

[0140] Lmm<omm t 5'i ^mm^mmx 

tt, 0 8 (A) fc7£T±"5fc»«£ft*ffSl©«a8 0 
2 £*«<t;-&*ilB 8 0 3 t*<»T*4H*»wiE3H5a«* 

8 0 5$tL. &&£&«$2®C«8 0 4ttlft& 

8 o 3 tw»-rsiH«fc:«7-e»««8 0 9 £#-r 

[o 14 l] 08 (B) gfttewiJffi^T-s&sjb/c 
Oti8 0 2 fc^fttMfc^ttJi 8 0 3 t^tSSMCiE 

n,fcmmm8 2 1 «r*--r**an?**. 

[0 142] Ttztit,, iioii 8 0 2±i; 

it, 7i7-fe-/^-1t» : FTa&STCNQ4:jEJL^iigttW 

tlfcJ£?LejiM^8 2 1*30 nm©J*Jp-eJBfifc£*L 

[0 14 3] -E-bT. EfL£IS«8 2 1±CH a - 
NPD$4 0 nmC0mm-C'M^-f-2>^}2lz£.<Qmf$,£n 

fcmimmm 822 

[0 14 4] IEiFLfSiMB8 2 2_L(~H 0 2 

(B) TSbtOtH»KUT5E*I8 2 3. 7n-y* 
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>£"j§ 8 2 4. 825. 

8 2 6*«»j«ati, mmmm^-mr^m^mm 8 o 
3^^$n-&„ 

[0 14 5] ItCA l $2 0 nmCDWm-Zf&Wk-tZZ. 
t\z.&.K>W,2<Dm.m (ftS) 8 0 4*«M*ft. sEKm 

mm* 8 2 1 . ^i^gi««8 2 6 sr^irsi:^ 
[0146] &tc, 09 (a) m.m<DT&m2,-?m, 

10 51 2 ©IS 9 0 4 ttifb^ftl 9 0 3 ti5gt5S 
^fcjE?Le»«^9 1 6 Sr^-rS^Jtife^ CD^ Sljg{r 

[0 14 7] 3tc43, A 1 * 1 1 0 nm©Ift-MLT 
MSftfcSl©SS9 0 2±l:(i 0 4 (B) 
fe©ti«t:lTtfeiSli9 1 1. 1^1119 1 
2. 7*D^^>^® 9 13. MI9 1 4. iJ-fctflETL 

mmms 1 5«sn5. 

[0 14 8] -ebT, Elill9 15±t(l 7^iz 
^-MfTSST C NQ £IE3Uft2!ffi©*m-C» 5 
20 a-NPDt^±fc^*-ri»c:tlC^Ci^fi£$nfcIE?Le 
ISf 9 1 6**3 0 nmOiftMJtlS. 
[0 14 9] m&\Z. I TOSl 2 On mCDmmx^T 

* cti: .torn 2 (Dmm mm) 9 0 4^sn. « 
^eatsH^ 1 i, *±^jEaea««9 1 6£=frr£ 

[0 15 0] ^fc. 0 9 (B) K:H, HS6©P«4TIK 
5S1C1I9 2 2 fc#«ft;##fJf 9 2 3 

mizjEiLfcmmm9 3 1 ^mt^^m^m^m^z 

30 ^)l/^Tift0^-r^> o 

[0151] "T^t)*. I TO£ 120 nmOlfTESl 
bT»J*£nfc»l©«« (HMD 9 2 2±CH T f 
-k7?—Vkft : ?T-$>Z>T C N Q £JEJLffiM<&<Dttn-C& 
5a-NPDtS:ftlfT?.e:tl;J:Df{Jcgnfc'Ea 
1S«^9 3 1**3 0 nm©ffllJPT-je?f&£n<5o 

[0 15 2] tL-T, E?L€IS«9 3 lllctt, a - 
NPDS40 nrntD^jpT^-r-SClt^JcD^^^n 
fc£?U*2IJi9 3 2^^115. 

[0 15 3] iEjFL»2IB9 3 2 ± Kite, 0 6 

40 (B) X'^VfzCOtmm\ZVX^M9 3 3. 7*D-y + 
>^S 9 3 4. *T 9 3 5. ftitft^lt* 

9 3 6**iJi&$n. atJMijfisir-rstsrtift^ftjis 2 
3#Msn5. 

[0 15 4] mmzA 1$110 nm<DmmT'f&miTZ> 

z.nz£03z2<Dmm mm) 9 2 4**^f&£*i, jeti 

e»ffi«9 3 1. *5<fcOt*^e«M*£9 3 6 5*T5± 

[0155] mm<vMM6i ^mnommxit, m- 
&u±\zmm^£- mmm<Dmmizmt^m.mmm<DT 

50 FT (nftWITFTSffp^t^HTFT) 5 
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[0 15 6] Sffi6 0 0±fcT»*M*it6 0 1 * 

16 0 2-6 0 5£»firr*. 
[0 15 7] «1£6 0 OtLTH (#17 
3 7) TifeffiJtM6 0 libTK. fvX^rC 

N, 04»6ff«$n5BHtgft->'J 3>«6 0 1 a (ffi 
fi£itSi=32%, 0=27%, N=24%, H= 1 7 
%) £5 Onm (Jff£L<fctl 0 — 2 0 Onm) JgJjfc-TS. 

*7?i (i/iootw -cpfe*-r*. *v^^7X 

•7CVDj*TfiSclKS«4 0 CC, HCWtfX S i H, , N, 
0^6fP«*tlSttftSft;>' , J3>gt6 0 1 b (fttRlt 
S i=32%, 0=59%, N=7%, H=2%) * 1 
OOnm (»SL<li5 0-2 0 Onm) <£>P£ fc«JIf5 

g3 0 0t, j£JK#*S i H,T«Iifi*tt5f 

(^iTtt7^7TX->Un>l) £5 4nm 
WiPS (ffSL<li2 5~8 0nm) TfSctS. 

[0158] frmrnvrnm-eteTmrn 601^2 

fcLTSLfctf*. tfif5*fe«M©*@MSfctt2HJ^±« 

*f»fcR3£tt&«f»3!f«. » S L < «■> U n >^7i«-> U 3 
>y;[/V--j7A (Si,-,Ge» (X=0. 0 0 0 1- 
0. 0 2) ) ■&&te£&m^ <ck^<D^Wt UA-^ 

as. LPcvDft, ifca^jxrcvDtt*) cio 
[0159] #t>T. #ftH*ate=&-r*iNMWis©* 

®£ifet£L;fc», ^;>*TlIC|f)2nm0iiHS 

fcfefc*«fc^*fc*7c* Wn>JfeBU » OH — hT 
>^*ff-5. oCTH > (Bj H« ) tfRWAM 

l,&l»Ty7X7igLM t > h-yMIK H- 

C^tt^xai30sccm, H— X12X10" 
/cm ! tM«'>'J =3 >KK:#P>SSainLfc. 
[0 16 0] #rt,i-e, Sfij&^X: 1 0 p pmO— ^ir;P 

[0 16 1] X^T. H0SSft«l31*fTVJ«Saft;Sli-TlSa 
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O^a-Cff 5 0 0"C~6 5 0°CXr4~2 4 

(5 0 0t, ©«, ISflrffc©fcJ&©*Mfi3I (5 

50t. 4P#F B 1) SfroT*SSi*ji*«-r*5"j3>gt 

Hffififefife^ U— tf— i&iMbfcfeSrffl tATfe «fc 
[0 16 2] «S6*ifi£:rr5->U:i>IS*Bi 

(XeCl : «3 0 8 nm) ©ji***;*:^, 

tt/^UX fgjg©@#: U— if- £ fcttft* U— tf— 

if— *iiSLt,i. &43, WSH*!/- If— tb 
20 Tte, ISlHSfcliA^X^SCYAG W— if— , Y 
VO, U-if-. YLFU— if— , YA 1 O, U— if— , 
jtf77i/- »f—, ;nf— I/— tf— , 7 U-^fif >H^-f H 
U— if— . Ti : D-77-f71/- tf-^a6 0, 

^->V1/- if— , Arl/- if— , Krl/- if— , CO, 

III/- if— , Sttig&l'— if— 1/ 
-if-7ttr#^^7t^» : ?[;J:^TS2i^gife > £3 A 

if— £JBH-5»-&fcte, HDSLJ^feSfcl 0Hz— 1 0KH 
zgJgCD/t^Xb'-if-^fflU, Itl/- if— 7t^7t 
fSl:T1 00-1 500mJ/cm ! l:Ml, 50 
-9 8«Ot-/'!-7i'7 p ?Sfc^TMJtL, yU3> 

3 0Hz, I*M-SS3 9 3m J /cra z Tf U— if 

X^M-SttiO. 0 1-10 0 
MW/cm'iS (!?Sb<(i 0. 1 — 1 OMW/c 
40 m') j&t&^T'&S. tit, 0. 5-2 0 0 0 cm/ 
s iSwagX- U- lf-3K fc» L T«»«C X ^- 5? 

[0 16 3] sfc, u-if-7ieoBa4tK«tti^stifc 
jpaftuxfciiri. fcastbiabtipftaiis 

« * 7£ «7 H * U -if - * fc V- if - 

50 Sfctt^JRU— if— £ffltA£d<h;&*T€-5. CKDU— if 
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—ft (Wi 2 <d v — y* — 7*6) ^mmzmmmyt^m^zjz 

[0 16 4] &:fe, CCX'CDU— tf-^K)Ba#ttt, 

[0 16 5] ^t,^. nu rm±-\zxny pffizxify 

>bi£§imi 5 o nmx-m^T^. ^mm^mmco^n 
yfmz&zmmtkmt., j&mKti&o. 3Patu 

#X (Ar) MS* 5 0 (seem) tL, 

4 3kWtU 1 5 OtttS. fcis, ±13 

^ft^tt, 3xiO It /cm 5 ~6X10 !l, /cm 3 , & 
*£Od^«^ttl XI 0"/cm 3 -3X10"/cm 3 
-rfe^. -^©^ 7>7"7r-Jl'gI£ffl^T6 5 0 

[0166] n^ymtt^-v^yf^Yvn— 
— y trMtnmmm<v?m^mmz&mi'^^mfa&& 

[0 16 7] f#"=.nfcSS B a B PilgS:lrT^->U 3 

>m (#U ~>U n»Stt)R#tt*tl«») C0*ffil-^-^>7K 

[0 16 8] £fc, JMMWI£*gf£l,;fc8L TFTCDL. 
€?V>ft (V t h) *ftiJffil-r^fc:s6CpM*-5^ttnSS: 

^LTp^*#-^-rs^Fj5E#)7C»ttt, #n> (B) .. 
7^S = W (Al) , #D<7A (Ga) &£H»J||tJ|S 

*. Aa»cttu> (p) *fc»iat* (As) #»sn 
[0169] *utr. ?#6nfc^B%*it*^-r^v-un 

>m (#U>-'J=i>Ki : biif«*ti-5) cD^iSlc^-v p >7fc 

nfc#i»ffS 6 0 2-6 0 5 SrJgfifc-TS. 
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[0 17 0] ^f, yyM%&tfX.y?-*r>h-&kik 

M!&?z>. ttis, f— hmmm6 07 1 ita, s 1 * 

ftCiO 115 nm©f$T«{tift->U3>R CSL££ 
10 JtS i=3 2%, 0=5 9%, N=7%> H=2%) 

[0171] Jfcl^T, 010 (A) t^T<t -5 C 

hMifea 607 ±\zmm 2 0 ~ 1 0 0 n moi 1 <dmm 

I6 0 8 t> 111 0 0-4 0 0 nmCDjg2CDzg1;BI6 

0 9 tamm&i&irz>. *mm?>&mx'\t, y-bmm 

16 0 7±izmm5 OnmOg^^^M, »S 3 7 

[0 17 2] 1 1 OillStfg 2 fi!oT5 
tlMScl/TBTa, W, TK Mo, Al. Cu 

2 <D#Hffll tlTU >^©^F>B*5c#*H-t: 
^^Lfc^ttft^U^^BttftaEStlS***^, A 
g:Pd: CuM€ffl^Tfe±K Sfc. 2j|«tifiK: 
lH5£*n-r. Mx.(i Kg5 0nmO^>ifXf>I. 
KJ? 5 0 0 nm©7)P5-^Ai:xU 3 >©-q-^ (A 1 
-Si) K. 3 0 nmratftf ?>MIMIL 
fc3JI«iSi:LTt)«tV». 3Iiltt5*&. 

ii <Dmnm<D?>i?z.T>\zftx.T8L<kj' >?x j r> 

30 £fflHTt>.fc^U g2©»«I07)l'5r:'5ityU 
3 (Al-Si) IH^TTfSr^Atf 

^>CD^^)» (Al-Ti) SfflliTfciUU m3V> 

[0 17 3] 110 (B) C^-r«fc-5lw?tg3tX 

at«tt) Ui^X h^SSSVX? 6 10-6 1 3&7E5ES 

>y®S€rff5. SlOXyf >^jaiTliSlR^ 
2©X-y^>y^ft-eff -5c X-y^->i/(C(iI CP (In 
40 duct ively Coupled Plasma : if i8^S^5X*?) x-y 

x-^?->^^fr (n-f;pao«ac:Bilni*ns«**. 

^Xtltll Ch. BCh, SiCl,, CC1.& 

if©^t-r-5S*m^rx*fcttc F, . SF«, NF, 

50 [0 17 4] **«fi©Jg»Ttt. ««IJ (tt»X7=— 
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v>) fcfelSOWORF (13.56MHz) l^^SAl> * 
E>««B8MM 12. 5cmX12. 5cmt» 

mi ©X y ? >^Attt± 0 WRSXy ?>^UT» 1 
0»«CD««*?-A-»ttt"*" *° *l<DXy^> 
^*frTf<OWfc»f 5Xy5=">yia«tt2 0 0. 3 9 n 
m/min, TaNfcWTSXyf^aftttS 0. 3 
2nm/minT^^ TaNl:»t5W<Da«tta»9 
2. 5T?*^. £fc> ^Ofl ©Iyf^^frfci^ 
T, WCOf-^-fttt 826° ift*. eiCOft, US* 
Xb^^M^i' 6 1 0-6 1 3«l»**ffc||l2© 
Xy^^^frKHEA, Xyf>^ffi«7i:CFitC 
l.fcSJBV*, -^n^tlCO^XStMitS 3 0/3 0 (s 
ccm) tU lPaOE*WM©Wl:5 0 0 
WCORF (13. 5 6MHz) t*SftXbt^5XT 

(St^X-r— v 5 ) l:fe20W©RF (13. 56MH 
z) *rt*«AU St«ttKftOSB^-f7X«ffi*EP 
ArT*. C F 4 t C 1 , Sfi^bfc* 2 ©xy 
TttWMRtf T aNRtfeBiStXyf^^Sn*. 
i2Myf> ^ttt?OTi;^T5x y g=- > 

5 8. 9 7 nm/min, TaNKWtSXyf 
g^6 6. 4 3 nm/m i nT&^o &43* h#B& 
K±i:»»**tcia<xyf>mft»l3H 1 

0-2 0 %@^C0ffl^T ; X^^>^P^^iiSP^ii-^i: 

[0 1 7 5] ±E* 1 ©X7f->^aiTtt, 

[0 17 6] £ 3 LT, Il©Xyf>^lSti:Df 
1 co*«Hi:S2CD»*S^e>JSS^ 1 Of^^itl 
615-618 (§11 CD3t«S 615a-618a^ 
2CDSSB6 1 5 b — 6 1 8 b) &Wtf&tZ>» Mft 
ftl^MW6 0 7tt, 10-2 0nmg^X7^ 
>if^tl. J»l OJWRcD»«Ji 6 15-61 8TSt)tl 

[0 17 7] l/y7F^^^^X^»it 

^jB«tsF,tci«to,iSffl^ -wen©* 

X«t*JtS:2 4/1 2/2 4 (seem) £U 1. 3 
P aOE*T3<*i^«lC7 0 0WORF (13. 
5 6MHz) WeftAbT^XTSSrtUTXy? 

WC0RF (13. 5 6MHz) fA^SAb, 
fe<&ae/M7;*»ffSI?tot-*. 12©X^>^1 
MTT^WfC*f-r^X^^>^^^2 2 7. 3 n m/m 
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In, TaNt»t*Xyf>^a*tt3 2. 1 nm/ 
min^D, TaN^SJ-r«Wcr>a«ittt7. IT* 
0, 3&S»8I6 2 0T&-5S i ONHMt^Xyf>^ 
«143 3. 7nm/mint*D, S i ON»C*fTSW 
£>SWit&6. 8 37rab^>o £^^e>^x^^>^^X 

ffl^xcsF^Hrtt^ mmme 2 ot©«*?tt 

10 [0 17 8] E<B*2<BXy^>y»Sl;:.kDW©?-- 
/^«7 0 8 t&ofc. u^.2 0X7?>^ffil^ 
i:0i2(7)itl6 2 1 b-6 2 4 bS^^t"*. - 
75. *1 Bi^£xyf>ysnf. *1 

CT)iil6 21a-624a fc*t£. % 1 CD>Sfi 

|621a-6 2 4 aH Ml (DmmB 6 1 5 a - 6 1 

©Btt, *B2«DXy^>^«aMteit'<T»0- 3^m 
Sffi* flp-6»*B^*"T?0. 6 jr£mf£^*It~£^'& ; b& 

20 [0 17 9] ifc, 2 Iiai:ft«.t. 115 0 nmO 
^>^Zr>E RS5 0 0 nmOTJRx^A^yU 
n >co<&& (Al-Si) a mm 3 0 nmQgftf? 
>K^]SB*tt)il-fc3jiSig^bfc^'&. HlOXyf 
y^ffilC^tt^I 1 <Z)Xy^>£^ft£ ITtl BC 

i, tc 1 , to, icfliv^ tn?n<z)^x 

SSM:?: 65/10/5 (seem) tl, SWJ (IS 
*47^—S?) C3 0 OW^RF (13. 56MHz) 1 
T^KAU 1. 2 P a©E*T3<^fi<0tIl:4 5 
OWCDRF (13. 5 6MHz) t^SSAtt^X 

30 T^MtTi i 7»oxy-? L >i? r effjt»i«t<, mi 

fcfc* 25/25/1 0 (seem) XfiM (Kft 

Xr-y) \Z%2 0W©RF (13. 5 6 MHz) Mti 
^^Al>, 1 P a<0E*T3<;H©tll:5 0 0W« 
RF (13. 5 6MHz) iififiAlT^XTSt 
0»S«OX^?>^Sff^tf«t<, ^2C0 
Xyf>y»lfcbTttBCl,tCl,Sffl^ ^tl^ 
ncDA*X8E«Jt€:2 0/6 0 (seem) tl, 
40 (KP4Xr-y) CttlOOWORF (13. 5 6MH 
z) iA^AU 1. 2PaOE*T3^*a©«l 
C6 0 0 WCQ R F (13. 56MHz) l^^fiAlT 

[0 18 0] *^T\ US?* h^6&^X^£&£*U 
fc^> JglOH-h:>^»ISff9THl 1 (A) <Btt 

— >C**1. 5 x 1 0 1 4 atoms/cm 2 tl, #n^«J££ 6 
0-100keVtLTfTP o nM£tt^T£^tt*7C 
50 IS£LT. Affl«»CttU> (P) Sfcttflt* (As) £ 
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fflVi*. C CDS jglCOSmgRtf!St2cT>3||m)f 6 2 
1-6 2 4*«nS*^-r*^F*fi*7C*Cjtrt - S , 7^^ 
fcfeO, SBSI^I$fCfillCD^i&»M^6 2 6-6 2 9 
itf^n*. ^lCD7Fa%«^6 2 6-6 2 9 \Z\t 1 
X 1 0 ,s ~l X 1 0'Vcm 3 ©?gftttHTfn^S##-r«. 

[0181] ftfi, 44Hko«tt-rau^xh^6A« 
i/v : xh^e»7i^- ; < r xi7^^*-ti-rfc^i©K-t; 

[0 18 2] ill (B) Citi^tU^X 

h*>6&^^Xi7 6 3 1-6 3 3£J£Ji£Llg2CDF— kf 
>^M3S*ff5. ^Xi7 6 3 1 «Ki&lHlK<0p5 1 r^;l' 
ST F T &mfct&^MWm<D^^*)V^&mML~Ba$ : t 
■ ©«ffl<Z>fg**£&«-r-5-?X27T&9, ^'6 3 211 

[oi8 3] »2©i<-fc:>^jQat*»*-f3i->H- 

^©MKK-XISl. 5 x 1 0 ,s atoms/cm ! £ 
U SBa«ffiSr6 0 — 1 0 0 keVtLT'J > (P) & 
F — k*>^-T-5 0 ^Ttt. 120I1I6 2 lbi^v 
X V t UT#¥iftI l^liil^lStt^fiCilS 
$n-5„ mm, 7Xi?6 3 1~6 3 3T'«bnfcifC 

jisjpsnaw. ss 2 <Dyfm^>m.m e 3 4 , 

6 3 5 t. ^3C0?FIC®«Jffi6 3 7 jWflNSSftS. $2 
(D^m®)^ 6 3 4. 6 3 5 tcte 1X1 0 2 " -1X10 
1 ' /cm 1 cDj£«S&BT n If S^^Itc^^^SD^ 
ntU5. HdTB:. m2£O^FM^M^<i:i^U?gft^H 

[0184] m3<v^ffl.mmw.fe%ii commmiz 

&K>m2<D^WfoW$.&K)&i&&&.\ZWJ&i£n. 1X1 
0 ,a ~l X 1 0 ,s /cm 3 CDil^HTnMt:^#T^^ 

^Tc^sgsinsn^^tfc^^. fg 3 cd^^m 

tTH-t: >;7*£fT5fc<56, ?-/t-a5©S»fiPlC|RlA»-3 

t TX? 6 3 2 Tffllton&fll*J4. $2 

M^l«^6 3 8 
[0 18 5] ^T. U-i^X hi^ft^VXi- 6 3 1 - 
6 3 3£Bfr5febfc«. •ffcCl'S** h*>6457Xi? 6 
3 9, 6 4 0*»(fcbTHl 1 (C) K^Ti: 5 (Cgl 3 

CO h*-tf>^®S^tTPo 

[0 18 6] WMlsl&iZjS^T , ±.mW, 3 CD F— 1°>^ 
6 4 2M5«««I«6 4 3, 6 4 4«t 
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[0 18 7] ^4CD^FMtlM^6 4 1 , 6 4 21C 

ttixi0"~ixi 0"/cm s CD?g«lEBTplf£<ft J 3- 

iiW6 4 1, 6 4 2 KHiSfcCDXgTU > (P) #8* 

S56tl7C»CDiSK*^CD 1 . 5~3te^jta£ftT^TSsMi 
SttpMt7ioTVi-5. uCtli, IS4CD?F&EftM^t 

10 [0 1 8 8] Sfc. jB5©^F««|fH*6 4 3, 6 4 4tt 
f 20ilI6 2 2 a, 6 2 4 aCD^— A—gBtmfc-S 

igJffitrjgfi£^n5 i fecDT?&0. l x i o"~i x l o 1 " 
/cm ! ©3MEttffl-T?pa[&#-^-r*'Fl«*7C****lJPS*x 

i£BCDfg*££r p" «*fc "bff-K. 
[0 18 9] KJtST?©ie^n*n©¥*#*fcn 

S„ iii6 2 1 — 6 2 4teTFTCDy-FS®£& 

20 [0190] aa±isa'5ietMi 

|;J;0II5 0 nmCDKftv'Un^^PBKbfco 

[0191] ^n^ncD^^Hcmjn^nfc 
s, ^t/^ttctie.cD^fecD5^, vi-rti^iffi^^-a- 

[0 19 2] Sfc, ^HffiCD^Ttt, XfBffitt-fbcDM 

[0 19 3] fftJ/ij3>gA^a5Il cog 

MfefflR6 4 S^MLTiJK (3 0 0-5 5 0-CT 
1 - 1 2B#F b Tcd^5!IS) £fT^, ^^g^TKPS'ft-rs 
Ig£ff5 (012 (A) ) „ IS 1 CDHRSJjfeilfdR 

40 6 4 5H, ^vXTCVDiSCiO^riEStlfcSlflSftft 

CDXg«B 1 CDBra^!*^6 4 5 l:^in5*fti 0 

**SSCD^ffi-ett, i20ltIttT7^5-'7A^ 

43^T»2CDSmg^W^»-5^aia*#i:-r«>cI < t^ 
**YbCDfficD^^tLT, 75X*V7|cSNfc 
50 (^^CiOig^nfc^Sffll-JS) trfT^Tfe 
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[0 19 4] ^T, Sgl<BBM*6»Bt6 4 5±fc#« 
[0 19 5] »2 0DJBIHHfe«R6 4 6±t«M 

{tz;i/3-^A (a in) . ^{tgfftyjus-OA (a 

1 NO) , mk*£tt.T)VS.—V2* (A1NO) . 

itsiN), mtmt&m (s i no) *<d7*5= 

A^a*£*tri|fc«««>ffi. SSfcft**. DLC 
(^-f -\' ; &> K7-f**-#» Kl^T, 0. 2~ 
1 MmCom»T?^-r^c:td^S^^\ **SScr>^ 
Tr tt, m*» 5ft5/tU7KS:7./ty^ l J>^ftt 

±0 0. 3 /xmWttPTJP^TS. &i3. ddT-JB^S 

[0196] &^-e, &7Fmh*tmzmTZ3>*tr b 

%m*WMro. l ©»IHjft»R=e 

>yLfcf> ifcfeiiM <H*ba*0 Sl5»f>^h'/ 
/I— t b XI l RMftlUt & x y ^ > y b Tj&» 5 MMK 

[0 19 7] tLT> ftJfiS*«5f»l«l««6 3 4. 6 3 
5. 6 4 1, 6 4 2 i-tn-€ t ft««ttfcS5»lrrse*6 

5 0~6 5 6i, |5§H<h&£fg 1 ©116 5 7 Sr^fifeT 

d-e«. Sft^^> (T i N) SrffllA. 5 0 0 nmOl 

6 5 6&<fctfffll«1iffi (MS) 6 5 7JMt5. 

[0198] &mm<owm\zistt2>rti?-=.>5t 
ci:t£i^, ^n^ico#xs?tfith£4 0/4 o 

(seem) fcU 1. 2 P aCDEE^Tn-f <D«@ 
(3 4 5 0WCRF (13. 5 6 MHz) MfJ^AVX 
^7X-7*MbT83 0g>g@£©Xy^>y£fT'5. 

(S^X^-vO CblOOWCRF (13. 5 
6MHz) «*fc«!AU *RWCftoSSm7Xt 

[0 19 9] &43. **Jfi©JBM!Ttt. 5B1©«« (A 
ffi) 6 5 7ttE«»l*4:raWpC»J«*ti. rt»aPF*M& 

[0 2 0 0] H±©«CLt. nft«ITFT7 0 
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1, pf¥^iHTFT7 0 2S*-r^K!blHlK7 0 5 
£, nft^«TFT*f.&l>X'f7f>^fflTFT 
7 0 3, nf t^MT F T;6 i 6&-51l£fitrM : Pffl TFT 

704 t*^r-rsB*« 7 0 6 *ra-s«±c»j«r* 
ut^tts (ii 2 (O ) . *9^»<FT'te;i©<k 

[0 2 0 1] i®5St3B7 0 6 KiSHT, X-f yy>yj8T 
FT7 0 3 (nftWITFT) fcte^-f *JHfcj£«i 
t5 0 3, y- MI^MtSif I 6 2 3 ©MIC 
10 M$n?.ilO^»S« (n"-i® 6 3 8 iV — 

(n'®*£) 6 3 5S;fLT^5. 
[0 2 0 2] S*gB7 0 6 C4SV>T\ «8iEttfllJ8 

TFT7 0 4 (pft^MTFT) tfct^-v *;W£ffe 
1^5 0 4, ir— hm&£J£f£TS3im@6 2 4<D— SB 

t«eayRSr^-bTsasm5o^F*$iam« (p-~sc*£) 

[0 2 0 3] SSfc, m»lsIgS7 0 5 fciSl^T, n^** 

20 JHTFT7 0ie?t^MSi5 0 1, ^r-H 

m&mm-t&mmm 6 2 lo-stiewit^itift 

5*3©^M!8lHS (n'l^) 6 3 7 tV-Xlt, 
H K bT$£trf SIS 2 O^ffittffitt 

(n'SUSi) 6 3 4Stl/Tl>5. 

[0204] *&. mmm&7 0 5 ksht, p^-v* 

;HT F T 7 0 2 Cfct^^W^JjfcfS^ 5 0 2, y- h 

nm*mi&-rz>mm.m6 2 2(D-^tmmm^vTm. 

*C*fB5^*E««* (p"««) 6 4 3<h, V-X»* 

30 (p»SR«) 6 4 1^tLTW. 

[0 2 0 5] un6©TFT7 0 1, 7 0 2 4118*- 
&fctT->7 hl^X^©^ Ay XT-ESS, L">UV 

SrP^Ttlti'J:Vi„ 0iJA«, CMOSlHlSg£^J&T-5i§ 
^Ktt, nftWlTFT7 0 1ipft$;HTF 
T 7 0 2 *ffl*Bfi9Kl»ttbT)g«-rntf J;lr». 

[0 2 0 6] »HttA«««5i5i:Sn«|5IBKtt, 
y-«ftIS^LTLDD (LDD : Lightly Doped 
Drain) ««S^- htttlfaTEi* tfc. t-»fc«fl» 
40 5GOLD (Gale-drain Overlapped LDD) iif*5 
nf t^HTFT7 0 lOiig^lbX^ 

[0 2 0 7] &*5, SLS&IHIK7 0 5 {CfetfS T F T (n 
ft$;HTFT, pftWMTFT) tt. i^ViffiSl 
m.fi (*>nffi: Ion) iir/*y h + t'^Mfc 

SdiA^6**i6©^li-ett, *y h^Y U7ti«* 

SlSiS (GOLDMS) Stt5TFT4fflHTU5. 
50 [0 2 0 8] CtlfC^bT, H*gB7 0 6 \Z£>t,?ZX-1 
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•y?>^fflTFT7 0 3 H fgV^7*St ( I o f f ) 

[0 2 0 9] ^t^M^ 1 MmOfSt«t5. & 

»m<Dm, #'J^5F, #IJ75H, T^U;P (Jg^tt 10 
TV Vfr&'StS) , BCB (-\>\/v-^D-7*^» 

[0 2 10] ^CD^IKO^l^mffi 6 5 7<h 

*&-5&gC:F f §Og&£r^j&L-T, ft&XI 6 5 8 ItT&fcT 
Z, (013 (A) ) „ 

[0 2 1 1] M&ftHZ\t, S*tt7?'j;^ffltMU 

<k 6 5 8 *l&m?Z>. 

[0212] wz. $6&i6 5 8 (DMamz&^xmm 20 
LTwii©i« (i^s) 6 5 7 ±iz^mk-&mm 6 
5 9 ^mmmz^r,^^^ (@ 13 ( A > ) . 
^m<t^m 6 5 9it mn<Dwn 2 TSb&ifii 

[0 2 13] ^Cttt. H$b^LTH&UA^ 2£ 

*a, #cd 3 mm<n%ft*^-^mk£imm<D o%<d 

[0 2 14] 7£i5. 0 14 (A) C^-r^JtJfrf-tt, Jg 
1 Ottff (»«) 14 0 1, Mffr&ftJI 1 4 0 2, S. 
tfl2©il (Bfffi) 1 4 0 3*^&D, ^SMb-SrfeB 

i 4 0 2it jEKmm.m 1404, &dtm 1405, 7 

a y*yvm 1 4 0 6, mFf-Wakm 1 4 0 7, 

?eii«i 40 8©ajn»ifi*#UTu-s. * 

014 (B) KjRU m&5£ft$:tt5£ytm z P$:Mf$.-? 
5^fiaOtIfC^^TI14 (C) (C^U 
&*-r»** J 3Ft«*-r-B«»RaW#fc-3ViTH 1 4 40 

(D) t-en-ens-r. 

[0215] tttj&t, m&myt£7H-Tmmt-&Mm$: 

Mf&TZo Iffltcli, lEJUSSIJg 1 4 0 4 H iETLti 
iiittW^fb'&^T&S, a-NPDS4 0nm<DH 

tcj&jBiu 1 4 0 5H mytm&mmit'&wi-Tsfo 

3, 2, 3, 7, 8, 12, 13, 17, 1 
Xf;H2 1H, 2 3H-^7^U>-6^ (ttT, 
PtOEPi^T) ^*XhtS?.fift^i (£TF. 

Ti65CBPtW:ftitStT3 
OnmOifli^lb, 7D7 + >?Il 40 6il :/ 50 
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n^^>^*140*«{fc^!^-e ; $ 1 -5, BCPSlOnmO 
BIJPClJ&fflIU H^flMJI 1 40 7(1 
»fb-&#n?&S, A]q,£40 nmWJBIJPKfifcl&l,. 
S?filS«l 4 0 8$TMBiA 1 q, ££*^iSL- 
T 5 n mOlSfffiEtS £ t \Z «fc 0 ^fi^tf^jf -fb 

[0 2 16] &*5» dH-CttgS!fi«3tO#||<b^*JIi: 

[0 2 17] '£\Z, »fi«3t**-r#«Mfc^*S*»^g 
"f S„ JWM&KH i&LttSJI 1 4 0 4H IE?LJi3£tt 
©^Ib-grtTC&S, a-NPDS4 0nmCDlJ?T^ 
JBIU i3tI1 4 0 511 IE?L»3H4©^X hSfit L 
TCBPSIVi. *3tttt©ir«ft;'&*7f** I r (pp 
y) . t*fc*3R#-r*2:tKJ;0 3 Onm©g|fftr« 
ML, 7*P'7 + >yil 40 6(l 7*D»;t>i'tt(!)t 
«-fk£-9£!7:&'5BCP£ 1 0 nmCOMffTffi£^L-, m^ 1 
1 4 0 7(4, «^|ft2!tt©*«Mfc^«n?*-5, A 
1 q,^40 nm©lST-ML, S^-giiffiit 1 4 0 
8 SrTMB i; A 1 q, t$#If bT5nm©IlT-f 

j*-rs n t ct o m&mft<nmmtt>m*T&f&~r & z. t 

[0 2 18] &ls, CC-rtt»fi*3ttO**<bd«|fcat 

s»^c^>^T««L.fc**. *569iB:;:*iK:iE&*is;: 

[0 2 19] *6553ttS*-r**Yt^«&JB*«jsK 
-T*. JWMSllCH OT1 40 5H 5B3fctt*.fctfjE 
fL^ttCDW^fc-^^T^-S , a-NPDS40nm© 
BSSJPTEfcJ&U 7*P -y^>i7'ii 1 4 0 6H 7*D-y + > 
^ft©^"«ib^#JT-fe-5, B C P £ 1 0 nmWM/PtCfife 

stu ifiiii 40 7(i « : ?»ant©*«{t^« 

T»£>£, A 1 q 3 £4 0 nmCDiUPTffclRL, f^fiS 
««1 4 0 8£TMB£A 1 q, t^t*LT5nm 

[0 2 2 0] fife, e:ciT?tt#eSE*©**ft;^»Jli: 

lt, 3am©*fg<D^-5waifl:^^^T^^-r 

[0 2 2 1] K±i;^Lfc«ft-&f^ii©fi (B§ 

[0 2 2 2] 013 (B) fcSt- <fc 5 Cfl-Wfte- 

tI6 5 9R[j:|6M6 5 8 *I?T, ^2 0ii (ft 
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m) 6 6o»«t«. 6*5, *$tm<nwm\z$5^-cm 

t£t*D\Z\Z, i»g6 6 0i»6O*f©aAttSfi±S*« 
6*5, **JgOD^S&K:*3^T, ^2 ©mS (l£S) 
[0 2 2 3] 6*5, *3li6<0]^iK:*3^T, m 2 roSg 

(»g) 6 6 0 ttRft^Kts^T^ufc^fcaias-a- 

<Dt£tb. 7Jl-*-ZrAm&2 0 nmro^JPT^BgLTgl 
2 com® (US) 6 6 0£jgj£-T£>. 
[0 2 2 4] £ ©±5 £6 -5 31 2 ©«S (& 

85) 6 6 OSf^tSHtCiD, 51£C»MjgttS«-r-5 
Uttft?**. 6*5, {fcltHft-W/hS 

HTf 2 CO«S 6 6 0 i^f^tl. £ t 

-£>. 

[0 2 2 5] c:3LTIl 3 (B) tCST^ 5 IC, «^ 

a»fflTFT7'o 4 tcmmwcs^^nfc^ 1 corns 

(f*S) 6 5 7 t, fjfEfil 1 CD*S (I5§S) 6 5 7iP 

o-&-5ms (0acti-r) tcoBgHc^$nfc$fe^e6 
58t, mi corns mm) 6 5 7 ±K:»js;£nfc*r« 

ih^m 6 5 9t. #iHb-£r#jJl 6 5 9 Rtfif&i&B 6 5 
8 ±lzmi$.£tl1tm 2 COSS (US) 6 6 0*6658 
3t*f6 6 1 1 5^ l«*ifiEt5 c: t AST't 
5. 

[0 2 2 6] 6*5, ^HBgCO^tiiC&t^T. TFTcOlg 
id«;)Eli, 1. 2~10VTfeO, &f£b<te> 2. 5 
~5. 

[0 2 2 7] H*ffi©*5Rj&*»f£bT^Si:# 

^>/w^tp?^) \z\z, mtt&mm-r&fzibizi&TRjj 

[0 2 2 8] *klS©»IBfC*HTKiHU>t* 
^£«©W#«5©SMBI&±iIi*i&£B 1 5 (A) 
L. !hIB&0£015 (B) CSt. 015 (A) Rtf0 

i s (b) tt*a<o»^*fflt»s©-estic#»-rntf 

[0229] 01 5C45HT, *ig±ciswe.nfcx-f 

yf>^fflTFT 1 5 0 0M1 3 CO^-< ->5^>^ffl 

(n-?^^;Hf) TFT7 0 3^ffiViT»^tl5. S£ 
oT, «iScOgJBJttX-1'-y^>^ffl (n^-V^ffl) T 
F T 7 0 3 ©gft^Sr#fl|-rtlfiA^. Sfc. 1 5 0 2T' 
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S^nSiEHH X-f y^^fflTFT 1 5 0 0©y— 
M11 5 0 1 (1501a, 1501b) 

[0230] a*. *mm<vMm-v\$^^*)mf$.mm 

[0 2 3 1] X-f^f >^fflTFTl 5 0 0 C0V 

io — xtev-xsam 5 o 3^i*^$n, h h* u 

5 0 4 temSSEfMSPJS T F T 1 5 0 5 CO^- h^S 1 5 0 
6(C«M69C^$n-S. 6*5, ISaiSfflTFTl 5 

o 5 &h i 3 onmuwrn (pft^n) tft7o 

ffl (p^^H!) TFT7 0 4CDIi^S#Ittltffi 
Irs. 6*5, ***fio»JBTftt^>^;i/y-MSi6i:UT 

20 [0 2 3 2] Sfc. l?SaMTFT 1 5 0 5OV-Z 
ttttttftlfttt 1 5 0 7 tS*65C«il$tl, H U-f >tt 
HW >§Ei£§l 5 0 8 t*»fl9Cffi«!$ns. K 

u-f >sh« 1508 fc&i&TTKzn&m i co^s (r& 
S) 1509 \zm.m.mzmwn*nz>« 

[0 2 3 3] Sfc. 15 1 OTS£*l&i3*iU3\ i8£JB 

t f t 1 5 1 1 coy- hss 1512 tm.%m\zmwiT 

2>if— KIBignr&S. 6*5, iSSTFT15 11©V 

-Xte, 1 5 0 7 l;i^«l;iSSn, H k 

•i* M* H i/-f >1B^ 1 5 0 4 CigKitftSJns. 

30 [02 34] 6*3, SSiTFTl 5 1 lttHl 3©« 
ffiUmm (p^l-^HD TFT7 0 4t|^iCLTI 

;H!) TFT7 0 4©KWS#Ittl«Il>. 6*5, * 

hi®t>L<tihU7";^-h ware* ^x^ 

[0 2 3 5] Sfc. 15 1 3T'7ii£ft2>mmz\t&&® 
S (n /^JgJ&^tl-S. n>-T r >-y-l 5 13 

«, m^«mi 507 tmHmzmm^ntzmm^m 

40 15 14, y-M6WKtra— UroieWBt (0*FHrT) 
Stfy-MIl 5 0 6 t©WT?}Bs£$n*. ¥ 

-h*si 5 0 6, &iMffl$mm£m-v>m (ist 
■f) si.nmm.mtm 1507 tM^nstitffi^s 

a i L Tffi t/i -5 d t *i oj * 3 . 
[0 2 3 6] 6*5. 015 (B) ©lag&H-ejs-risje* 
fl5 1SIJ. Ail C0«S (|5§S) 1 5 0 9 <h. Jg 1 © 
mS (MS) 1 5 0 9 ±iZM!&tttl&3imk'£iWm (0 

S) CH5c*r) A»6 6-5. *»WK:*tiT, ^ 1 COS 
50 S (I^S) 1 5 0 9ti, HSJifflTFT 1 5 0 5C0V 
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[0237] mytm^i 5 i 5©ig2©*ii (rmd \z 

3s?t-r*e*o«ffiSK*fc«fctiT«r»s. unset 

^. 10 
[0 2 3 8] 7] *mm<D&mT-\$. *m 

mi 6fi«V»TK«t5. &*5, HI 6 (A) tt, 

^m^-t±mm. mi 6 (b) waie (a) &a- 

A' tMbMIHtfe?.. ^Tf^^nfe 1 6 0 1 

\,±v-7.mmwimm* 1002 naa?^, 1 6 0 3 \ztf 
— h«Bs&gi&-?£«. 1 6 0 4 nitjhss, 1 

6 0 5J±^— )Uffl-T?&0> zs—)VMl 6 0 5TffiStlfc 
[0 2 3 9] 1608 KiV — X«1ES1h]S§ 1 6 0 20 

i wf— bM&mmm 1 6 o 3 

(■7l^^^7*;i/7°U>b+l— f-) 1 6 0 9*6t'f 

c b^K^stiTo^t,i^, dOFPccHyj > hse 

(PWB) 36iStt)#^e.nTVsTt)AVi. *^*ffl 
n(CF P C fc b< ttP WBtflXOWtStlfctttBSfc* 

[0240] mmmmiz-o^-cm 1 6 cb> sji 30 

fi"M»|gg&l 6 0 1 <hH3|tgBl 6 0 2 3&*jS£ftTV>5. 

[0 2 4 1] ^45. V-XfiiJIESdlHlSS 1 6 0 1 Hn^Y 
*MTFT 1 6 2 3 tpft^HTFT 1 6 2 4i 
*»*^to-frfcCMOSIiFK*«JgriEiSn*. Eft 
@8§£^J$T5T FTH 4>ftl©CMOS|ElS&> PMO 
S@Kfeb< ttNMOS!38&-TrJgjG£L,-C ! fe.&^. 

[0 2 4 2] HSiSg&l 6 0 2\ZW,ffi.MfflmTFT 

16 11 i^-OD K- K >t«^,MfC^^tlfc^ 1 ©S 

ii6i 2 %%tfm&;<z)mm\z£.Qmfj&t£tiz>. 

[0 2 4 3] Sfc, IlCfll 6 1 2 ©pgS&KteffeS: 
1161 3**»J«£tl. Jll ©«Il 6 1 2±lC«*« 

ib-smm 1 6 1 4*»*i$sn5. $e>tc. mm-tt^m 

1 6 1 4Jt£«i£2©SIIl 6 1 6 ft-5. Ctl 

fc«t 0 , mi corns 1612, mmit&yom 1 6 1 4 , 

2fctfl2©mgl 6 1 6i^ii6^Sfl 6 1 50 
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[0 2 44] S§ 2 ©Sffi 1616 tt^H*iC*a©ISH 
tLTfeSlfEU HiEfil 6 0 8SlfilTFPCl 

6 0 9 \zm.m.#) \zmrn. £ nt us. 

[0 2 4 5] Sfc, SS16 1 0±C®fifeSnfcl83t* 
^16 18 ^WltTSfcfeCv—;!/^ 1 6 0 5tit)lf 
iIil 6 0 4SMO^t)t5„ ft*. Mlh*1Sl6 0 

4 16 18 t©IHIHS*fii-r-5fc»fc»»il 

6 0 5 ©F*9#J©£F£I 1 6 0 7 \Z \S.^M^(D^mi&M.W^ 
3fcW£nT<A&. £t£s, JH§fl 1 6 0 5tLTttl# 
*5^tfll&£JB^5©rt*$f£LU. ->-;WSl6 

£;&*M£b<A. S^l:, £Hi 6 0 7 ©ftg&lcMf-^* 

[0 2 4 6] Sfc, ***©»16Ttt»jI:*«l 6 0 4 
Si«f STOt lT^7Xlfit5S«0l, FR 
P (Fiberglass-Reinforced Plastics) , PVF 
t'-;i/7D7-f F) . T-f 7—, ^Uxx^SfcliT 

v—;^Il 6 0 5£JSV>T£fltS«l 6 0 4 
[0 2 4 7] W±© J: 5 1= LTSJt^SffiM 1607 

[0 2 4 8] ft*. mmomm 
i ~mm<?>mm 6 l ^-rn©«^t isn 

[0249] mmomm s ] *nss©®tg-e«*5§B^ 

1 7 S-ffl^S. H 1 7 \Z$$^T* 17 0 1 ttjtf^X* 
1 7 0 2 ttjfeRYb^-«3&»6tt-6» 1 ©«ffi (»S) 

XAy?U >^ffitC±0^TS. B17THH 

[0 2 5 0] Sfc, X h^-1-7 0 tKt|3?iJ£nfcgll©1t 

5 (IAS) 1.7 0 2 ££j£-r*J:5»Ctt*#!|sto>i3&<5 
A*>i7 1 7 0 3^^115. n>2 1 7 0 31111© 

is (ns) 1702 tmv-r:mmizmm.fji^mtzm^. 
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[0251] mz, mmt^mm 1 7 0 4*»»*sn 
5. mmit&wm 1 7 0 4Si^t5Wtnn * 

[0252] ma.u, m&5£ft*tt&Mit&mm^ m 

mmit&mm 1 7 0 4\t/%>c7 1 7 0 3T'&manrcm 
-frnzm^n^. 

[0253] Wiz. mmt&mm 1 7 0 4±ic^2«« 

® (1**1) 1 7 0 5A^^$tl-5„ fj:43^2©«g 

M) 1 7 0 514. ^^j^^ir^m^xmmmiz^Dm 

[0254] *mm<Dmm-?\zTm<v%i omm 
(i^® 1 7 0 2^3tett©**mr^/&£nTi/i-£.fc 

mmit&mm 1 7 0 4T-^*bfc^«±«cD^2o 
ft® 1 7 0 5^eaiM^ti-5o 

[0 2 5 5] §=flt*«l 7 0 7 tLT#7XiS 

/? 4>h^ & S H * C <h # W^T £ 5 . 
[0 2 5 6] bTffl«bfc§tli:»£l 7 0 711 % 

nawEfbHtrefr e v'— ;wai 1 7 0 8t±oist)&b 

$n§. ft*, 1 7 0 8 Wrtffl 1 7 0 6 ttSH 

^nfc^ric&^T^D, 7 ;v =f > & t* rotate 

0 6 <D^\zm4tnVVA\zK&£tlZ>VB!.WM$:$ZWZ>Z. 

tfe^TSs. itCFPcniiSioWw 

[0 2 5 7] a*. **iSC0Jg*tt, *JS©»*1~* 
[0 2 5 8] [^ii<D^li9 3 SBftSS^SfflUfcfBJfcS 

[0 2 5 9] *5fciJIKJ:Of£«bfcSB3fcSE«£JB^Tf£ 
K) . tey—>a >->7^A, ^SS^SS <*- 

v'^'Jl't'x^^-f ^i 7 (DVD) ^<D!BliiStft£f?£ 
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b, *©H*S**L5S**S»£*j*.fcSsB) 

[0 2 6 0] 018 (A) te^jSgfiTftb D . 6*2 0 
0 1 , %Wi5 2 0 0 2, ^*SE2 0 0 3, Xtf — A— 8S 
2 0 0 4, h'T^A^SiTf 2 0 0 5^£^&., *%m\z 
«fcDfe«bfc«3fcSB**©**»2 0 0 3 KUBOSH 

l±, /v;n>ffl, TVttSigflUI, 

[0 2 6 1] HI 8 (B) Hf^^^XWW^^T* 
D , 2 10 1, ^figfl 2 1 0 2 , SULgC 2103, 
i^-2 10 4, Mil*-F2 10 5, ->1ry? 
-2 10 6^<£^&„ *^C±DfSLfc^ff 

^■c9^gK2 i o 2 tffiMuiiriDf^asns. 
20 [0 2 6 2] ai8 (c) — ha- v:h;i/n>tf 

:x-^T?£>D, *#2 2 0 1, t#2 2 0 2, S>5k^2 
2 0 3, h* 2 2 0 4 , n§B&S&#— h 2 2 0 

5. #-f>f-f>^?^x2 2 0 6i^if. *mm\z 

[0 2 6 3] 018 (D) te^EA-f ;lO >bfi— ^Tf* 
D - 2M£2 3 0 1, S*gf2 302, 7^fy?2 3 0 
3, ftflMr— 2 3 0 4. iM*-f 2 3 0 5#£^ 

tr. *fzw\z£iorEmvtzmytgiW : tt j t<Dmm^2 3 0 

30 2 KJB^5££K:«k9f£§S£ftS. 

[0 2 6 4] 0 1 8 (E) ttB««#£*l*.fcJ!#a!cD 
B£?f£SB (MTOCliDVDSStt) t$0, * 
ffc 2 4 0 1 , ffif£ 2 4 0 2, ^tk3KA 2 4 0 3, ^tfS? 
B 2 4 0 4, !3§i!*#: (DVDf) ^^^§152 4 0 
5. j#f^-2 4 0 6. Xtf-*-a52 4 0 7*S# 
tr. SS»A 2 4 0 3 tt£ t bTi«i«6S^b, « 
^SPB 2 4 0 4(SiiLTi¥i«^tSt4^ 
!8K:J;Off«b&5S3tSE«*c:n6**»A. B2 4 0 
3, 24 0 4l;l^5utl;iOfS$ns. 12 

40 mi&&*mttmffi%£mmz\±m.&mv-i±mmi3LE 

[0265] 018 (F) \tdt— ^;Hr-<x^l/-f 
(^•>h"7^>hT-f7^K) TabO, **2 5 0 

1 . 2 5 0 2, 2 5 0 3 &^tr. 
CJ:Df^»bfc583tS«*-tW35*«2 5 0 2Cll>5 

[0 2 6 6] 018 (G) ttt^A^^T&t). 

2 6 0 1. ^SSI52 6 0 2, 6 0 3. 

— h2 6 0 4, 'J ; En>^{ia2 6 0 5. §:#g&2 6 0 
50 6, A'7tU-2 6 0 7, ^^A^jgC 2 6 0 8 , Hlf^^r 
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-2 6 0 9. SEB&S&2 6 1 0**-£tr. *&m\Z±. 0 
StUfc^SS*-e©**ei5 2 6 0 2 CIU5eii:l;i 

[0 2 6 7] ^ClTgI18 <H) ajjSSf^lST'&O, * 
#2 7 0 1, 1*2 7 0 2, 5SiKffi2 7 0 3, "SPXtl 
ffl 2 7 0 4 . ^^tH^J^ 2 7 0 5, Sift**— 2 7 0 6, 
^WflH**- h 2 7 0 7 . 7 yj-T 2 7 0 8 ^£-&tT. 
#»SI3fcJ:Dte«bfc*3feS«*-t©**S2 7 0 31: 

[0 2 6 8] £E*5, W*«lfc*«*f»03E5tWflE*JiS< 

ana. a*btH*flr*s*»3te^>x«P-cK^:ia 

[0 2 6 9] ±B*ft«JU4-f- b^>C 

at v (^-x^eri/tf) a£©«T-»fliiaai*ai;T 

[0 2 7 0] jfefc, SBieft«tt»*bT^*«»!i(HI* 
S«f »f -6 fc£> . myt&ftfimU 'J>fc <&5<fc'5.CfS 

«*«Kf63KS«SJB«r»3»&aa. 

[0 2 7 l] «±eD«fc» *ftneJ:Dft«£*ifcX% 
£«©SJHeHa«i&TJ£<. *SS^<D563tS«*»e. 
•j>s»»©«ftSAtaffl-r*3:i5ii«?r«-r*5. * 30 

IS 8 **M-TS £ t tc «fc 0 fP«tEtifc*3tftB*ffl 
d £ IC J; 0 5c EE £ It 5 Z. <h *t T € -5 . 
[0 2 7 2] LMm<DMmi 0] *fgBJ©fg:>£ 

45. 01 9tt*JS©»JB4fttWbfc*10«Sl 9 1 
1 3&«»®T, H 2 ©S® 1 9 1 4«IT^0 , Jg 1 CD 
M19 1 i«^6Jt*aiiSii-*«ifio#^*ffl^T 

[0 2 7 3] ft 1 crj^g (IRS) 1911 ©i?gg|S (*«t 40 

ummi 907) zmommm 1912 (n>^. is 
k. n%. ±^i:tB#tt'tLS) ibTfi. mrnum 

if) . «3fctt£fctt#«3tttt©#»*m 
7#U)K #U7 5K. jffU-TS F75 H, 

Ti:5Cl6fit#i©^a5Ct3ltSffi*¥^0. 2~2j£ 
mt&5j;ai;L, SfiSSt*5^-5ft«^ 3 5 SZ£K±t 50 



[0274] s fc, mmt^mm 1913a, sj6t?i 
t^fcte>. mi corns 1 9 1 1 <D&wi±¥ia.T$>z>z.t& 

«xa, ili©mSi 9 1 1 <nn# — 
a«fcv>. ifc, ftr©*gl 9 1 1 co^MC45ttSff# 

ig£[ej±£-ti:sfc(£>. ieift«ii 9 1 2<Dw&mmz.mm 

<ar5)tc<£:) ^^"J-n>i7--rsfcs6coifc# C7*^->gfc 

[0275] sec. satss^i 9 1 5 <D^m<t&®m 

19 1 3 tffli,i-5«fttLT, 5fe©*SI©^C45^T 



#•5. ^©i 

1 ©ms (RiS) 191 i»sa 1 q 3 . mft&iizm 

fiMMTfeStl-^l/y H$ H-ytfcA 1 q,. 
A 1 Qi. p-EtTAZ, TPD (5?t«y7 5» 

a, # 7- 7*;^- tic <fct), R 

(#) , G (J§) . B (If) ©^3t?:«-5^i:feT# 
§. 

[0 2 7 6] Sit. *T«{t;$4MB 1 9 1 3±tCte|g2© 

mm (mm) 1 9 1 4a*»riEs*i-sa«. -^©Tj^tL-x 
a. (Stniraiaa) ifca^y^ttsiv^c 

uMtiO. I loll 191 

1 . mmfc&mm 1913. sosm 2 ©ms (n?g) 1 

9 1 4*»S*5SS3t* : ?l 9 1 5ri*»f8Sn-5. 
[0 2 7 7] Set. 9 1 5©^2©m« 

mm) 1 9 1 4 ±\zm»&<Dttm%m^Tny ->^— 

->3>g|l 9 1 6^Mt5Ctfefi5„ &43. C© 
^7^-y->^-^3 >119 1 6Kffilf>«#»tLT»t 

etc. DLCI (^ft>F7^i'*^>I) ^. 

^•fb^* (cxNy) «*ffl^sctt>nrii-e**. 

[0 2 7 8] 

T5i5tMt4C<!:T. »gi#1«<t;-&t)«©F B Ttc 

j e-n-?n©LUMo^&©4 , p B ifc-a:MT^ — 
^EfeL, »ffi^eaA$nfcmT©es*a^^<fT5 

[0 2 7 9] $6tC. *^^T=t4. =fi-«ft^«Jit^i 
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[01] *fgl|B©«:fc*«©*^*i6*K9!-r*H. 

[03] 
[04] 

[05] 
5i. 

[06] 
-50. 

[0 7] 
50. 

[08] 
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a. 

[0 9] *^^CD^&BK>^Sig^lKWf 2. 

a. 

[010] *«Ww5S3t*«©fP«XSSR*-r* 

a. 

[0 11] *f§BJ W fgft=gg<Df£§gXfI£:R3J-r5 



[012] *SSWCD«3tt*«©fP«X8&RWr« 
I. 

[013] #ssB©5Sfts«©«M8xg*iK9!-r* 
0. 

[014] ^sswwsEJtsao^WjftSRwr* 
0. 

[015] **91Km>*H£«-T?**0B&*J**& 

[016] *§£m(D¥£ftmm<D*TMmzmw-?% 

10 0. 

[017] h u ^xa©5S3t«««wwr 

50. 

[018] «ms§*«-^js*-r0. 
[019] *5g^o^5tseo^«ifi*R^-rs 
0. 

[£f^©RB3] 

1 0 2|?§® 

i o ■z-mm^mm 

I 0 4&ffi 

20 lii -jEzu&mm 

1 1 2^^« 

I I z^mmm 

1 1 4tffiISt 
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